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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor 

device and manufacture thereof which can reduce 

further the specified dielectric const, of an insulation 

layer, compared to the conventional one. 

SOLUTION: This method for manufacturing a 

semiconductor device having conductive lower layer (t>; 

wirings 3a~3c and upper layer wirings 6a, 6b on a 

semiconductor substrate 1 comprises coating a soln. of 

a dissolved inorg. and/or org. resin on the 

semiconductor substrate 1 , having a high energy beam 

irradiated on this resin to harden it, thereby forming an (<} 

insulation layer 4, producing a gas in the hardening 

insulation layer 4 to reduce its density, thereby making 

the specified dielectric const, of this layer 4 less than 

2.7. 
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(57) [gfi] 

[■«] «t»©ttw»*se*«ctt^Tfflii-r* c 

So 

¥*#S«l±{C«l»»2. 4, 7£^ 

a, 6b«IV^¥«fl«aoKft^&«:^C»r. MM 

SMfU CO«HB*Kx*i^-|(©«|B»«:j:0iMfcS 
■ttrlBIWi 4 **«-r *©WbH»H«clft 
«ra 4 rtr#* o »r Kira 4 *<s«BMfc-r & 

CiCCj:0, «*»4©JtS«**2. 7 



3a 3b 3c 



(b) 



(c) 



(d) 




(2) 

1 

[»*3i2 ] m<tm<om&ffiffizmmLxm&mk® io 
*¥fflfb-r* j: ^tc Lttmnzm i «:ga«i©*»#«a© 

If 3jc^ 1 Xtt 2 «ciBt£0^«tt«B©S8g#ffi. 

31 1 7^M4 <*x>rnj£p i ^tcga«©¥zi*«a©«s* 20 

^»«Bcc«rgaiWJBrtr»MSfti»jK: <fc ^t^^ 
^ 0 £ £ 5 k 0 tern &m 1 t^m 5 cx> -r tx^ 1 ^ k 

So 

[0 0 0 1 ] 
[0 0 0 2 ] 

Jliurii. iBJ»ra©«^S«*(B«"r*/cd?>«:BMb^ 
[0 003]J/c, ^#*^oabBYb«: <fc OEBIfflR 

#»^sftTiE«ra©7*'** nbws< 50 
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[0004] ts*>is&#6. 2^©**#sarttKtt 

flBm*2. 7*«KT*C£#e#3tiTl»*©K:# 
JTCi**, C©J:b»****RJc-r*Ci«-C#<C3&5i^ 

fco 

[0 0 0 5] 
[0006] 

^Or*ft< 4 t>l 6tt*B»4f3B*RW 

^©wbra^»cc«D«»jirtr 
c<h£l#»£-fsfc©r&s. 

[ 0 0 0 7 ] ^O^^fitt, ±SBSBftfr' 

0Wbs«i*T:iMW*««'r«4ftK:, «©.mbMtte< 

^■T^CiKlctO, tt«»©i:bR»&2. 7*«CCT 

ig^T s c & a* r * s . 

[0008] 

5feT. 01(a) Ct^TJ:5K:, aMCc^W**^ 
«MfcWB2**«-T4. ^Cl^r, Tife»»»2±CCT^ 
a, 3b. 3c«^. 
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[0009] ^XtC. 01(b) 0C^*T<t 5 CC, 
!tX«^b^Cc^^^^-^j:^cc^or*50. ceo 

iix<om&i£&r>xiimm4zw&mt?h. corns 
muz, nawa43&«*?L»t-r*c4K:«fc^rfico, 

gel » (SttttJB 4 CD g aWtttf SCtCCj^TjSac 

[00 10] 01(c) K7n-rJ:^«:, 7^FU 
^F^x^U. Wt«TJME8l3a, 3c±CD^ 

aag4*jgiRW«:x^^>^-rsci6c<fcD. tbbes 

3a, 3 c K**i-e*iBWr *^iI/-*-^5%RWfc 

Ji4#&ttt-f££rx ^-r^cchcc^o. ±te 

[0011] Xlrit, 01(d) tc^-T J: -5 Cc, TBiE 
«I3 a- 3 cS0 E *«J14iPltt©*ffir, x**/<v 20 
^3tifc«ffi±CC*tl-etl±»IB3B6 a. 6 bSOTi 

TBIBK3a^3c;Rtf±MaR6a. 6b*>6W* 
■ffittHW^au. Cti6BBl3WTJ«fil»JB2RCf» 

rnxmc jz ->xmsmit l tcmmm 4 tztmmmz 2 . 

7 *wc 1- & c <t # pjtfe-c * * . 

[0012] ^H^icis^r, *Mra<Ptb$HB^&2. 

i^ig^n^tt^iMir*^^, c<D£5te 30 

®Stt«:^CcSK»*#iL^CiCi3&*ii»r**. C<D 
«il*»o«fl§<burri«{t^^*©«riB#<Dio 

[0013] **VA^X***^>S«IStt> — «K 
(HS i O s/t ) „ (n : TSI3ft*fc«S«tJirc 

**y>mmzammH±? zsoGmiz fe®mm&<D 40 

mtrhtctiy, (ft<Oj!R«3ft©SOG10l<tO4>«n/c»7Ktt 
[0014] *3RS/;HzX + * + 1f >«»§^©«lli** 
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;l/x^;u^h>. ^f;Kv^Wh> (MIBK) 
31 h >JKBfll SfcB&^^k ftK>fV7 5;i/f<Di 
^f"^*S0. 1. 1. 1. 3. 3, 3-^*lM*JU 
i?VD*1^>, 1, 1. 3. 3-f'h5^5 1 Jl/^'>0 + 
?>*DtMK^a*tf>. 1. 1.3. 3. 5. 5, 
7, 7-t^^y?^h7i/^DVa^if>, 1, 
3, 5, 7-fh7y^fh7^i'D>'D+t>^(D 

[0015] iiX»WMfli^^l/ci»«, 15 
X<D%& £ £B c 2 if -5 fc&oa&JinffK 8 # X <£ £ 

{J&iT £ WbfflilffWfc^fcdW $ -^T 6 J: l 

*U J: o r *33H*S«±©S^%S*5& 

[0016] mmmLh<mmz. Mx-***f-mz 
ora:, HT-aa, xif^t^ci^t 

»flg*jja^©»*<fe*)*>fii>sa^«Hb3-&s 

[0017] $/c. ±»©<fc5*CiSx*Jl/^Ha©ra«* 
5H=-fil 5 0 OKTOfi^lO^^^^+t+lf 

J: o r fi^ft©**^ -fe ^ + ^* * If >WIIiOfl6ffl^ 
[0018] «!Ig©Bg^bSB;<C>#H»tt«CC|S3£Sti& 



ens. 

[0019] ±8BWJif tt*i>& < £ fcSWXttiSfttfW*:* 

Ittl^BOKfWttKBKiBC-rsiWsft***. eft 
[0 02 0 ] ^XOA£««|gO«EfbHI6eU«(CjBC-r 

*ftWb©«, ^o^wbtirecec-rc u 

[0022] ^*5, ±.&<Dmmmt. xzva&zmt 
its^»ttWr*5ciW* asim 

[0 02 3] »MU©#X©#6£<!: ur«, SIS (#« 
£Wb) . ##KI& {b^JKJfc <Wfli±<DJKj£t>pJte) * 

3&s^cf6^a. »k, »fba^w*iac-r«isfti»J«, 

8 0 0*C(D?ag®Sr*0, »*1<B2 5-4 0 0'C 
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Ttt % ». jietfbtt. ^ttKNtll 

[0024] ^OftOfRlOSli ttfc2 0 0'C« 

±o»jS**r*W««W. 8Mb**. /xay>fblWt 

fe*«f> 7 »BIMb£«K **JWb£«K 

10 £#T£& 0 

[0 02 5] b#*£ T 5 ;U^>-fe*> 

2 0 2'C) , ^ 7 7'P fc\0^>Hz> <»«5 1 5 2 °C) , 
1. 2-lsx.*to'Oi£> QHsSil 8 3'C) , 1. 3- 
^x^;l/^>-fe'> (gh£l 8 1"C) , 1, 4-^x?;l< 

(M*2 3 9 'O . 2^c>7*> (Sfcg 1 7 7 "O , 2 , 
6-^W7^b> (i^2 62'C) , p-W> 
1 7 7 -C) , ^> a ^JKsfEfi 16 0-185 

•c) , v)W<>hi-yir m&i i o-2 0 0'O . c 

20 is- 7**7 y > 196 °C). trans - 7*27 x ) 

> ($£ 18 7'C) , 7 s * > 1 7 4-C) . 

y> (M2 0 7X) , fue>« (9>A1 53-17 
5*C) . tltt (M2 0 0-2 4 5 , C) , Kf**> (* 
*2 16*C) , ^81Ff^^>^>, V^D^+-> 

> Hf > 6 ti S o 

[0 02 6] h> • T^^fc FiOTtt, T-fe H^cc 
y>(i*2 0l. 7-C) . -fy*a>(»*2 15. 
3'C) , *n> m$A 9 8-1 9 9°C) , 
n-^^r1fy> (M&l 6 9. 0- 1 7 0. 5*C) . J* 

30 ;l/-n-^^h>(«*19 5. 3*0) 

9 6. 1-C) . |»^>y;K»jg2 1 5. 5-CK r 
-^P7^h>(»^2 04 , C), 
(j»*2 4 0*C) . »K2-X^^*S/JU 9 

8. 6°C) . fc»#*x^^ (»jS2 1 3. 2 a C) . 
K^>^;l/ (»£2 0 3-C) «3W*lf 6ti-2> a #^^fb 
^fttirtt, N-^WfP'JF> (»*2 0 2 , C) 

^> (j»*2 8 5'C) m&mfhti*. 
40 [0 02 7 ] @i$(D^WJiurti, v^n^^;u^ 

>t'> (»*2 4 0. 1 2'C), l-f 5 *^-^ 
23 1*0. l-^>f*y-^ (M2 4 3°C) , 1 
- (»*2 5 9°C) . 'Ois)lTJl^-)\' 

(M2 0 5. 45°C). 1, 3-^>^-* 
(tt.£2 14-C). 1, 4-^>^-;l/ («*2 2 

9. 2*C) , 1. 5-^>^>^^-^ (M2 4 2. 

4-c) , yy-fe»j> (»*29 o-c) , *isi>s-)i>m 

(^2 0 1-2 2 6'C) , ^a^ix^fJk 
9L*sx*)1, 8 5. 4X) . ^jl^M^^JU 

50 (M2 4 5. 5'C) , ^*^«^>^;l/ 5 



(5) 

7 

i. 4°o , 7u^>ii^^k WBS&7*i\> (m 

£3 1 2*C) , (»*2 8 2'C) , 7 

SuHfc'X^U (^29 5t) , x^U>^»j3-;U 
^x*^;k -o^dvj^ (M2 5 6'C) , 7 
x^ay^(M244. 7<C)*&**tf6*i 

£o 

coo2 8] &tc. ftm&mmmtoxte. »kt>^ 

K«7>^^A (&mU&5 8'C) 3J#W6*l*. 

s/c «jra^«c«w3*swtfijt»iibrtt, m*. io 

[0 02 9] 

®«^«»#tCcJ:«5, IWJiititcaifiF-r^S i -h^ 

<om£ (%) nEa*i oo%toxmm 

rzcttc^wmotc. $/c tt»«*»^U3>^ 20 

[0030] HJfcW 1 

**^-feX***-!/>»Jit (SWStfH 1 ® 1 5 4 0, 
MTO^i7 7 0 5, 1 5 0 0 «T©J«#4 

1%. ffc{fc*9(TC) iWl^Hu; BHUWH^S 
8 3 0, ftfi¥*D#^fi 1 1 2 0 0, Rf fcjS 1 8 0 °C(D 
? 5 3 >£f#/c 0 C®77^^3>?:^^^V/ 30 

/Co c ffiiiCT i r i ^ u 

[0 0 3 1 ] c«»6, ^»;a>^xy^tcr;i/^ 
pg^so. 1 8 nm<Dwm^z~-» zm-rzmm&m 

H&ilgS 0 0 r p m©B}@Kr3fWBI, ^"CHItal 
g5 0 0 0 r p m<^*0fer 1 0Wt^t'>n- h 40 

SfcgU Sm^r8 0 1 OAOKI^Ml/c. C<D<5 
x.J^cnm*7 0 p p md3StiSS«5l«TCCfctirflP 
ilUE 16 5k VOm^mmm^V 8 0 M r a d<D F 

fc<&TLTl>/c. 

[0 03 2] , ±^CD^ x^EJBF^T , 

*u o p p m^sns^SuTRcfo^r 4 0 0-cri 
K8Bi7x-ji,b/c», cn^oaii-cMri o#ra so 
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SS i -H^©tl£te7 4%r#>9, **2^Hz** 

[0 0 3 3] C©1»SI±«CCVDI^ML 
2. 5t^l ^^^^M^n^^o/c 

mmmz 

[0 0 34] CO&m&b. >/ya>^x/N±K:7Jl/5 

bi#&o. 1 8 um<Dtim'*$-» *m~?z¥m#& 
VDlr»st/c», ±fESS«^vy=i>^x^±{c, 

0(te3§a5 0 0 r pm©tirieBter3»lffl, 

g5 0 0 0 r pmOffl^-Cl O&WtT* t>n~ h 

ttfib, ftSHSPr 8 0 2 0 A0lH?:Wl/c o CO 1 ) 

x^fcfBR#7 0 p p m^*tiss»svar«:*jtir an 

iimE 16 5k V(Dl^iIlt^lt 8 0 M r a d<D F 

[0 0 3 5] 3Hr»r, ±a<0^x^N%S3E^tp-C, 
# 1 0 p p m£*ft*fflR««TK:*$l>T4 0 0 °Ctl 
B^Tx-;U0/d^, CftfcBtOaOT^ETl 0#lifl 

>^«i© 2 7 f ; ^^iK^bu/cc ttm-o 
/Co */c, Kfba©«»llK:*Jt»r^7^^©*^© 

[0 03 6 ] CO^ilitCCVDl^Ml 
/eta, tT^-il/3>5f^ h»^*CJ:<5£»iBR«3g£ 
BX-^/co C©*«#«iB©««llK;*5WSltSW*» 

2. 4r*o, m&mmkfcmmm*>titefrr>tt. 

-fe'>^r^U/Co 

[0 0 3 7] C©j8*fo6. ->rj n>^x^N±tcr;U5 
Rs^ftO. 1 8 umOffiM^Z-y) «:Wr*¥*#« 
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H&jl&5 0 0 r p mCDMIH^3#ra. KC^rBIES 
S4 50 0 rpmCO^lellKn 0^Wt^f>3-h 

&au mu&v i 3 20 o Aommz&f&otc. c<o 

0 p pm^gn£^Sufc~RC*5l,*T 
MI^EE 1 6 5 k V<on^WmM^mX 8 OMradO 

#1 Op pm«**iS«^TK*$t>T4 0(rcr 1 

nffllTx-juofca, cft*Bt0ffiOTSB-ci o#H 

£S i -H*£^©«fl^tt7 4%r*0, *3^>;Hr** 

>«J!I© 2 6 »J ^SftUfcCiAJflo 
/Co £/c, R{fc«(0«JliaBK:*5l»r^^^f©^i«O 

[003 9] C©»»JB±CCCVDB^BfiSO 
2. 4r&0, ««»4*ttR:»fitt*m6ti<c*->fc. 

3U&S0ij4 

HfitW 1 <DV v 9 is 3 *-JU-f V 79)^* h >GCjg 

[0 04 0] C<D?gM#»6, S/y3>^*^iK7*S 
*@IM1ltiS (a^SWO. 5 Mm, SM^O'^PhI 
RWftO. 1 8 tfmOBII^*-» ^*-r&*2»f*« 

©lteii^5 OOrp mCDfflMtirC 3#IBL #CC>"ClMfcil 
15000 rpmO*ifitl OWffliCC* t*>3- h 

jftll, *aiat?8 0 00A©R/?*^fi8Lfc. CCO^ 
x^KB«#7 0 p p m**tl-Sa*fl«TK:*jC*rflI 
ji^E 16 5k VOimilt^t 80Mrad©F 
~XS<Dm^£M*fb/c 0 C<0«S8-C«lfcllW©^^ 

fcfiror^fc, 40 
[0041] #a>-c, ±j&<d? x-^ZERlptp-c* 
^ i o p p m£*ft *»^Tccte<,>r 4 o o -cr l 

fc 0 */c, (Hh«©«MI«c*5C»r^9 9^©«&«© 

[0 042] $e>CC % CO«l±tCCVDl^MU 
^8. t7*-^3>fn*SKJ:»IE8i8 3 £ 50 
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2. 4-c*9. «aw«tt«:a#«B6ti<c^r>ft:. 
f3fe0U5 

et\ jg?gm»c*tLT i 0M%(Dt'7xr.w^i 

/Co 

[0 04 3] coc>?g?$a>6, s/>;3>^x^±«:r*5 
n#&o. i 8 umcom&^z-y) *wrs¥»#* 

HI3fcjI£5 0 0 r p m©«risBSr 3#IBL ^TlsISfcil 
g5 00 0 r p mO^Ie^C 1 0«T^f>3- h 

*SS»T8 0 1 5 A©WS£»J5Sl/;fc. C<D^ 

x^{cffi»#7 o p pm^^n^^^T^cfe^r^ 
aaBE i65k vom^mmmsim-c s o m r a <md f 

*><£T0Tl>/c o 

[0 04 4] ^C^r, ii3£(D^x^^5^^cf:r. K$ 

3&« i o p p mS*nsa»SH*T«:fcc»r 4 occri 
B#rarx-ji,ofc«. cn^oaiorifirioM 

jUcgL/Co C<D^x^±CC^5n/c^tJl*0C^T 
&S i -HJB^Offl^«7 4%"C*0 t **^-feX+ 
2 6%#->y#^f£{fcUfcCi#$lJo 

/Co $/c S£{k«cDtti»lscc*jtir^7 9^©«i«© 

[0 04 5] ££>Ct, COS»»®±«CCVD)«*JgfliO 

mo/Co C©*««c^B©WilB6C*jWSi;bS«^» 
2. 4T&9, «»W»tttca»«S6ti^^ofc. 

*3RS/;b-feX + ^*^>«!IS 1 5 4 0, 

SS¥^^S7 7 0 5, WbA9 0 -C) fc^fi^lJ 
U 8W&#^S7 4 3, fiS¥^^Sl 613, ft 
{b£2 5*C<D:7^VH>£f#/Co C<D7-7^>a>£ 

> (3 0/7 0il°/o) ©«£«JMK:ig»U HJK»2 

5Sfi%©«ss«rg»s[ufe. commie, mmmmtcitf 

Lt 1 0Mfi%C7)'>^n^+^;l/-<>-fe">^:?^tJnO/Co 

[0 04 6] c<D?g^6, rJ>•t7x>'^±ccr;^^ 
^®is»*^ (s^»^o. 5 am, tm^Rvtmm 

mrt&O. 1 8 MmCDfe^^'^-V) «r^"T4**#« 

vDR-caai/^a. J3ei8a£2/y3>*x^±fc, 

[Bl^iiS5 0 0 rp m(DMlHl^'C3^rai, ^l^rlHllsii 
S3 00 0 r pmCD^lHlliri 0MKt^f>3- h 



(7) 

11 

«8tSflr8 0 1 5 A©§SJ?£ffMO/Co COO 
x^Cca3R#7 0 p p m^£n£^££u£TK;fct>TttI 
iiftEl 6 5kV©**£JS»gar 1 60Mr ad© 

-f y y*;Hr h >^OjS)Btt«x e> a - h 

[0 04 7] #Cl>r, Jbi$©^x^£:5^*r. 

^ i o p p m**nsfflR«aTcc*jtir 4 o o «cr l 

>®fli© 2 8 U *^Wfc G/c C <h^*0o 
/Co £/c, R{k«©lfi3»««:*Jli'r^^^^<D^^© 

[0048] ?e>ic. c<otmm±iccv umzitmi, 

BK^/Co CO*»»«i^tfilili«:*5WSJ:bW8»i 

9mm7 

3Rj£ffl{k*X*#SC*««l : OCD-TYPE7) fc % 
1 0SS%©V*P^*^,rt^>i2>£^0/c o 

[0 04 9] c©?g?£;fr6, t"J 3>^x^±«:r;i/5 

K#&0. 1 8 um©IBK^*-» 
B©aM6IM&»SCft:. T*feSM£C 

OOrp m©BU@i5r 3#Pb1 ^rUBteil 
g5 00 0 r pm©#[a<£r 1 OfMfflfcT* tT>=i- h 

Ml, &m$HT7 S2QA<DmB*Mf&Utc. C©^ 
x.^tcW8&&7 0 p p m^gft£^Mtf£~Rcfct>r jfl] 
jIHE 1 6 5 k V ©m^rait^g-C 8 0 M r a d © F 

-^a©«^j4s*jss*o/c. c<Dtm~citzmmm<DJ? 

[0 050 ] ^^"C, ±^©^XM^r^^cp-c, 
#1 Op pm£*fi*»»«T«:*Jt>r4 OO'C-Cl 

S/y#^|gfbOfcC£#*J-9fc. £ 40 

m&>t>tirj:fr->tc 0 £5*t\ c«ll«:CVDM 

fc. 

[005 1] 

m&fc^ l ©^ 5 a y h >K?g 

6, i/»j3>«!;^±«:7J^*iS8»l(SSW 50 



10-335324 

12 

o . bum, ®mz&vmMmia&& o . 1 8 u m©ie 
/c„ *#wcc», Tiaaa*cvD«r»aufc«, ± 

SS^€r^ r ;^>^x^±tC, @|£iiS5 0 0 r pm© 
fflHHEr 381HL *^rHIBiS5 0 0 0 r pm©*H 

^j£3ii/cf&, Sari O^fBIffitffiU *^5Pr8 0 1 
5A©J^if^fiXO/Co C©Ox^£E3BF*r, ^ 

^ i o p p m^£ft£^£u£~Btfco>T 4 o o °cr 1 
^r^'in/di cn^iR o mor^tar i o&m 

&S i -H*6^©3tete7 5%r*0, jMRS^Hz** 

/Co £/c »ka©«aWK:fcCir^^^^©|ffe^© 

[00 5 2] £6CC, C©ttJ»B±«CCVDR£Jfrai, 
mo/c 0 C©¥*ttSB©*WafcfcWSfcb^^tt 

2. sr&o. aa««H4«:s»»^6n3&^oyt Q 

ttttM2 

HJte^ l <ov v a y h >cc* 

[0 05 3] C©?§^6, V'Jn^^xnlKir^a 
£J115iKtitiS (Siil^l. 0 urn, s^BR^a^pa 
pg#&0. 1 8 um<Dffl£L^Z-y) fcWTS^NW** 

aoaraiftjiiui^RSL/fc. jww«c», T»ga*c 

@lfeilS5 OOrp mOWlHEr ^rUBteil 
g450 0 r pm©^lil^r 1 OfHRtcC Xfc* >n- h 

fifeaU ftgg«r 1 3 1 0 0 A©BW*^)SELfc. c© 

«T«:*5Cir4 oo*cr iB9ffflrx-juo/c», cm 
ROfflitSiar l o^iii/c c©^x^±cc^ 
^:^n/cife^©^cc^#-r^>s i -H*^©gd£«7 5 
%r*>D, 7K*v;H2^+3f-^^>^i©2 5%^>y 
*^Effcofcc£##iJofc. s/c (EftftoifiKaail 

^^BCcfiT 0, ^ ^ » n/Co 
[0 0 5 4] 3 C«lJ:JCCVDi«0 

2. *8B©-»tcasiW3>*i' h^&#m 

e>ti/c 0 

[005 5] 

Sffi±CC^W0, »fli^H5x^;U^-j^©MttCci»5ig 

»K^rtr^^€^i^o*rs»i»a*ffiffi^br 
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